Abstract-This study investigates the valuation of Malaysian manufacturers towards local and imported manufacturing technology. The eight technology attributes namely the technology acquisition cost, functionality, quality, usability, flexibility, maintenance, vendor-customer relationship and technology scale were used as dimensions to measure the technology valuation. Result indicated that there exist significant differences on perception of technology attributes between the local and imported technology. Respondents in this study valued imported technology as better than the local in terms of cost, maintenance, vendor customer relationship and technology scale. This study however found that respondents valued local and imported manufacturing technology as similar in terms of functionality, quality, usability, and flexibility. Implication for both theory and practiced were discussed.
INTRODUCTION
Manufacturing firms have recognized the importance of investing in manufacturing technologies to improve their manufacturing performance in term of cost, quality and flexibility. As such, it is unquestionable that a proper selection and implementation of the right technology would continue to be highly critical for manufacturing firms to sustain and remain competitive. Malaysia manufacturing industry has been changing rapidly for the last two decades. One of the most significant changes has been in the area of manufacturing technology requirements for optimum production performance and efficiency [1] . According to [2] , Malaysia has been classified in the group of countries that have the capability to invent new technologies on their own. Malaysia and other newly industrializing economies (NIE) are not only regional geographically strategic, but to a larger extend have cognate economic regimes and trade patterns. Therefore, Malaysia is considered having a good fundamental to formulate its own technology in order to achieve competitive position. In line with that, it is useful to investigate technology attributes that desired by Malaysian manufacturers and forecast the local manufacturing industries' expectation towards local manufacturing technology.
Currently, there is relatively low awareness on the importance of technology valuation among Malaysian manufacturers. Besides, [3] mentioned that many Malaysian manufacturing companies skill lack of knowledge on technology valuation although they are aware of the potential benefits. According to [4] and [5] , technology advancement typically depends on the adoption of latest technologies. Managing the technology valuation process is imperative to ensure implementation of technology can be carried out effectively.
In Tenth Malaysia Plan (2011-2015) [6] , technology investment are highly encouraged and continue to be given main focus by the Government in order to strengthen economy value chain and sustainability. Thus, the policy thrusts increase the demand for both local made and imported technology by Malaysian manufacturing companies in recent years. Therefore, it is critical to study technology acquirer's perception on local manufacturing technologies, which will directly affect manufacturing performance and the technology acquisition decision. Meanwhile, the Third Industrial Master Plan (IMP3) is a macro-economic blueprint that maps out Malaysia's manufacturing sector growth strategies for 15 years, ranging from 2006 to 2020. The main objective of IMP3 is to achieve long-term global competitiveness through transformation and innovation for the manufacturing and services sectors. Malaysian manufacturing sector is targeted to contributed 28.5% to GDP in 2020, growing at 5.6% and strive to achieve total investment of RM412.2 billion annually. One of the strategic thrusts of IMP3 is sustaining the contribution of the manufacturing sector by accelerating the shift towards higher value-added products, high technology and capitalintensive activities [7] .
Consistent with this aspiration, Malaysian industry needs to enhance its capability in producing the high-end technology such as the equipments and machineries used in the manufacturing sectors. As such, it is timely to investigate the perception of the technology acquirers in Malaysia towards the local and imported manufacturing technology. Many previous researchers have been conducted on technology valuation and various measures were introduced to value the technology. However, most of the researches were conducted in the foreign countries and focused have been concentrated on how the technology being valued and it's implication on manufacturing performance. There have been lack of knowledge, especially in Malaysian context on how manufactures value manufacturing technology, what are the valuation attributes, and will there be any significance difference in the valuation perception between local an imported manufacturing technology. As such, the primary focus of this research is to study the valuation of Malaysia (local) manufacturing technology. This research study will establish measures of technology valuation attributes and examine if Malaysian manufacturers value local and imported manufacturing technology differently.
II. LITERATURE REVIEW

Technology Attributes
According to [8] , technology valuation is the approach used to study the economic value associated by a technology. The valuation of manufacturing technologies is never easy. Adoption of a specific manufacturing technology is not only effects on desired manufacturing system, but it could incur possible influence in the entire production chain. Most of the previous study on technology valuation discuss about methods to value technology and implications of technology on manufacturing performance. From 1990 onwards, multidimensional measures which covered cost, speed, quality, flexibility are commonly used as the main performance indicators among technology evaluators [8] . Since there is no a single way proved to be absolutely effective in technology valuation, the technology feature dimensions highlighted by previous study that focus on valuation methods was used as the guideline in this research to evaluate local and imported manufacturing technology.
A technology is consolidation of multi-attributes tools that may affect its users in different ways. Accurate and reliable identification of technology attributes is extremely critical in selection and valuation of technology in manufacturing systems. Many attempts have been made in the previous research aimed at the characteristic attributes in technology valuation. Most of the technology users that involved in the past research have identified several important technology attributes or parameters that could significantly affect technology performance. The eight major attributes that commonly adopted by evaluators are summarized and use in this research study. The technology attributes are technology acquisition cost, functionality, quality, usability, flexibility, maintenance, vendor-customer relationship and technology scale. These attributes must be premeditated or valued before selection or acquisition of a technology.
First is the technology cost. Technology cost is the critical factor for most of the manufacturing firms to consider before adoption of a technology as it will as it will directly affect feasibility of technology plan in the business operations. The manufacturing technology costs are associated with related devices such as hardware and software, license and legal fees, training programs and others which are quantifiable [9] . Cost approach method has been widely used to estimate the recreating cost for the future values and return of a technology. Technology cost assessment can be done by appraise the reproduction cost or substitute cost of technology which will incur depreciation. The technology cost evaluation must span all costs factors (both operational and capital expenses), and if they are considered verifiable and trustworthy, each category of cost should traceable to the firm overall budget and should not exceed budget line item.
Second is the technology functionality. Innovation and development of technology functionality is important to establish a subtle structure for manufacturing company's competitive position [10] . Functionality defined as number of features a technology possesses, plus it capability to conduct different raw materials, goods, sizes in an effectively way. A technology regard as high functionality technology if it has more characteristics and able to perform multi tasks over a wider range of period. For example, Computerized Automated Design (CAD) system can be extensively designed to improve its functionality and not just a basic system without latest modern applications. According to [11] , operating variability is a capturing functionality method that used to represent how a technology can accomplish works in a numbers of nonstandard ways.
Third is the technology quality. Quality is a subjective and conditional attribute and used to pragmatically interpret fitness, non-inferiority and superiority of something for a specific purpose. According to [12] , the quality of a technology is associated with the technology performance. A technology evaluator can concentrate on the technology's specification quality and benchmark with competitors in the marketplace. Conformance quality or degree to which the product was manufactured correctly is common for quality measurement. Besides, support personnel may measure quality in the extent that the technology is reliable, maintainable and sustainable [13] .
Fourth is the technology usability. Usability is defined as the efficiency, usefulness and contentment of an application to achieve user's desired goals [14] . According to [15] , the subjective satisfaction for use of technology is difficult to be estimated and improving the users interface is the primary notion used to define usability. Presently, usability of a technology considered as one of the most critical factor in acquisition of a manufacturing technology [16] . The increased complexity of a technology can increase the uncertainty for labor errors and lead to production inefficiency [17] .
Fifth is the technology flexibility. Technology flexibility has emerging as an important attribute in manufacturing applications which require frequent changes in order to suit with changing in both business and engineering requirements [18] . In this study context, flexibility defined as the ability of a technology quickly responds to changes such as introduction and customization of new system design into production line. According to [19] , a technology flexibility values can be derived from the technology capability to adjust production methods or modes (For example, from labour intensive to capital intensive mode). According to [20] , flexibility is based on the tactical benefits of manufacturing technology. The five major of flexibilities in his technology valuation research have been identified as (1) New Product Flexibility -ability to make novel products, (2) Product Mix Flexibility -ability to make distinct products, (3) Quality Flexibility -ability to alter product's quality level, (4) Volume Flexibility -ability to vary output's volume, and (5) Delivery Flexibility -ability to manipulate delivery time.
Sixth is the technology maintenance. Technology maintenance is critical for a manufacturing firm to sustain on the basic of cost reduction, product total quality and delivery performance although it could incur a significant and unavoidable cost. In general, technology that possess proper maintenance is free of technology failure, extended equipment life and improve equipment availability. According to [21] , maintenance ability of a manufacturing technology include degree of availability, reliability and serviceability for the technology equipments, familiarization of how technology works and how if it fail, consequences of failure on manufacturing process and appropriate maintenance actions (time/condition based).
Seventh is the vendor-customer relationships. Vendor selection is a preliminary function for all procurement of any manufacturing company. According to [22] , vendor-customer relationship is the major increase in cooperation in the manufacturing industry to technological and commercial forces. Researcher like [23] has reported that "improved quality", "better all-round service", "improved delivery performance", "improve relationship" are the significant advantages from a good technology vendor-customer relationship but "reduced costs" is left behind. On the same issue, [24] found that strong technology buyer and supplier relationships lead to technology implementation success. Technology user is allowed to actively participate in selection process before technology acquisition and has a chance to provide feedback regarding the performance of technology while technology supplier can easily determine customer's specific needs and develop potential market by conducting excellent customer services.
The final one is the technology scale. According to [25] , technology scale used to capture the size of a technology and able to influence technology performance. According to the author, proposed relative scale and absolute scale can be used specifically to measure technology scale. Relative scale is the size of money invested on a technology compare to similar technology used by contestants while absolute scale is the number of employees and workstation, pieces of equipment, and replacement monetary value for a technology. According to [26] , feasibility for upgrading the technology scale in manufacturing industry depends on two criterions. First, the technology acquisition and implementation costs must be overweighed by the values of productivity enhancements. Second, the technology must enough to offset the cost raising of materials supplies. This is because the gain from existing production systems will be decreased if the adoption of related technology did not keep pace with materials changing costs [27] .
Based on the eight technology attributes and consistent with the objective of the study, this research hypothesized that there is a significant difference in technology acquirer's perception on the valuation of local and imported technology.
III. RESEARCH METHODOLOGY
The population for the study was the Malaysian manufacturing sectors that had acquired both local and imported manufacturing technology. The manufacturing technologies under investigation are limited to the manufacturing technology used in processing, fabrication and assembly. The population frame was the Federation of Malaysian Manufacturers (FMM) Directory of 2011. The questionnaire was mailed to all firms listed in the directory. Although the questionnaire was addressed to the Production Manager of each company, the covering letter indicated that it should be completed by the person in charge of the daily production. The data collection efforts yielded 100 usable questionnaires for further analysis. Measurements on technology attributes were developed based on the eight major attributes as discussed in the literature review section. The instruments went through the process of content and construct validity. Table I shows the reliability test and frequency analysis for both imported technology and local technology attributes. The reliability of the items used to explain the eight variables is well above the minimum indicator of 0.6 as suggested by [28] and thus no items were deleted to improve the internal consistency. 
IV. DATA ANALYSIS AND FINDINGS
A. Reliability and Frequency Analysis for Imported & Local Technology Attributes
B. Frequency Analysis for Demographic Survey
FREQUENCY ANALYSIS FOR RESPONDENTS' DEMOGRAPHIC PROFILES
The findings show that 52% of respondents have more than 5 years working experience. With respect to product types, most of the surveyed companies are in chemical products (18%) and fabricated metal (18%) followed by food products (10%). In terms of years of operation, majority (65%) of the companies have been in operation for more than 10 years. As such, these companies are expected to have significant experience in handling both imported and local manufacturing technology. Majority of the surveyed companies are considered as small and medium enterprise (SME). As shown in Table II 37% of the companies have 30 or less employees while only 11% of the companies have more than 1000 employees. This make-up is somehow representative of the population of manufacturers in Malaysia. In terms of percentage of local and imported technology used in the company, 56% of respondents used less than 50% imported technology while 41% of respondents used more than 50% imported technology out of their total technology used in the company.
Hypothesis testing
Hypothesis 1 states there is a significant difference in manufacturers' perception on valuation of local and imported technology. This hypothesis is tested using the Paired Samples T-Test. Table III Malaysian technology users seem to perceive imported made technology is better in the aspect of maintenance, customervendor relationship and technology scale. They believe that foreign technology suppliers or their representatives based in Malaysia are able to establish a stable vendor-customer relationship to provide a more reliable maintenance and sales service for them. Furthermore, imported made technology is perceived more flexible for the various technology sizes in order to suit the production needs of Malaysian manufacturing industry. This study however reveals that technology users in Malaysia are confident on superior attributes (functionality, quality and flexibility) of the local technology.
Technology users or technology acquirers are required to consider various factors with the selection of appropriate manufacturing technology in the organization. In order to success on this, it involves a comprehensive understanding of the route that shifts the technology attributes to manufacturing performance. By getting themselves prepared on this, technology users or acquirers would be able to create successful operational strategies. At the same time, both local and foreign imported technology suppliers and manufacturers can also benefited out of the results obtained in the technology valuation study.
The outcome of this research study provide a platform to local and foreign manufacturing technology suppliers to introduce marketing strategies in expanding domestic and international business. Foreign technology manufacturers must be equipped with strong pressure for local responsiveness because Malaysian technology users' tastes and preferences on technology attributes might differ significantly among countries. On the other hand, according to theory of National Competitive Advantage -Porter's Diamond, local technology manufacturers are typically most sensitive to the needs of their closest customers. Thus, the characteristics of Malaysia (home) demand are particularly important in shaping the technology attributes of domestically made technology and in creating pressure for innovation and quality. For instance, strong vendor-customer relationship has been recognized as the key element by Malaysian technology users to improve technology management processes. Therefore, this technology attributes must be given attention by both imported and local technology suppliers in order to strengthen its competitiveness at both local and global market.
